Comparative evaluation of cytokine profiles and reactive gliosis supports a critical role for interleukin-6 in neuron-glia signaling during regeneration.
Using reverse transcription polymerase chain reaction (RT-PCR), we have studied the temporal expression of interleukin-1beta (IL-1beta), interleukin-6 (IL-6), transforming growth factor-beta 1 (TGF-beta 1), and tumor necrosis factor-alpha (TNF-alpha) mRNAs in three axotomy paradigms with distinct functional outcomes. Axotomy of adult rat facial motoneurons results in neuronal regeneration, axotomy of neonatal facial motoneurons results in neuronal apoptosis, and axotomy of rubrospinal neurons results in neuronal atrophy. Our RT-PCR findings show that a significant and sustained upregulation of IL-6 mRNA is associated uniquely with the regeneration of adult facial motoneurons. Histochemical studies using IL-6 immunohistochemistry show intense IL-6 immunoreactivity in axotomized adult facial motoneurons. Assessment of reactive glial changes with astroglial and microglial markers reveals that the reactive gliosis following adult facial nerve axotomy is more intense than that observed in either of the other two paradigms. Exposure of cultured microglial cells to IL-6 stimulates microglial proliferation in a dose-dependent manner. Cultured microglia also show expression of IL-6 receptor mRNA, as determined by RT-PCR. Our findings support the idea that reactive gliosis is required for neuron regeneration to occur, and more specifically, they suggest that neuron-derived IL-6 serves as a signalling molecule that induces microglial proliferation during motoneuron regeneration.